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WIE ZIJN WE

Founded: in 2012 with a strong commitment to 
model driven architectures and Linked Data

Asset Management – Schiphol

Knowledge Graph technology – TopQuadrant Partner

Jan Voskuil (PhD)

Semantic Web and FAIR Evangelist
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WAAROM?

Schiphols situatie oud > nieuw

Onze visie; FAIR data is een must

Strategische overwegingen van Schiphol

DE CASUS VAN SCHIPHOL

Architectuur op hoofdlijnen

Uitdagingen

Doorontwikkeling

TOEKOMSTBEELD

Data-driven planning

Een herhaalbare oplossing
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MC 2019

Asset management geoutsourced

Aan 6 MCs

NIEUWE BUSINESSPROCESSEN

MC verantwoordelijk voor configuratie en informatie

PROBLEMATIEK: DATA OP ORDE

DIGITALE AMBITIES

Visie op data

Aansluiten op de markt



Definition

Asset management is: 

> A systematic approach to the realization of value from assets, 

> Over their whole life cycle
—including design, construction, commissioning, operating, maintaining, repairing, 
modifying, replacing and decommissioning or disposal—of physical and 
infrastructure assets



ASSET MANAGEMENT

PER DEFINITIE:

EVIDENCE BASED
>Data

>Analytics



Function

Traffic Throughput

Asset Type

Road segment

Performance

Degradation

Inspection | Sensors

Load, wear and tear

Capacity

Remaining Useful Life

Asset Usage

Predictive maintenance

CONFIGURATION CURRENT STATUS PREDICTIVE

CONTRIBUTION TOWARDS ASSET MANAGEMENT OBJECTIVES

FUNCTIONAL

PHYSICAL

STATIC DATA DYNAMIC DATA DERIVED DATA



Leveranciers

VEEL PARTIJEN HEBBEN RELEVANTE DATA
Relevant, maar onmogelijk te gebruiken

Partijen binnen Schiphol

Kennisinstituten

Brandweer

Aannemers
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Source: Data Science Report 2016, CrowdFlower, 2016: http://visit.crowdflower.com/rs/416-ZBE-142/images/CrowdFlower_DataScienceReport_2016.pdf

THE DATA PROBLEM IS UNIVERSAL

80%

DATA WRANGLING

USEFUL 
WORK

http://visit.crowdflower.com/rs/416-ZBE-142/images/CrowdFlower_DataScienceReport_2016.pdf


FAIR
Let’s aim for:

20% data wrangling

80% useful work



FAIR Principles
> Findable

> Accessible

> Interoperable

> Reusable



Conference of European 

Directors of Roads

OTL

Object Type Library

Ontology in OWL (and SHACL) specialized 
for asset management purposes





STANDARDS IN THE MAKING

NETHERLANDS
COINS [OWL + proprietary interpretation]

NEN NTA 8035 [OWL, SHACL]

GWSW [OTL for urban water management]

BGT [LOD and GIS combined (Kadaster)]

IMBOR [Management of Public Space]

OTLs published by:

RWS, ProRail, … (many will follow, soon)

INTERNATIONALLY
Linked Building Data [W3C]

buildingSMART [IFC-OWL > ¿native RDF?]

CEN TC442
ISO 21597 ICDD
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Alle

assetinformatie

in samenhang

benaderbaar



Alle

assetinformatie

in samenhang

benaderbaar

Ontkoppeling

data en 

systemen





DE SCHIPHOL 
CASE
ARCHITECTUUR | UITDAGINGEN | 
DOORONTWIKKELING





MAIN

CONTR-

ACTOR

CDV

Schiphol Data 

Dictionary

OTL

APPS

Asset Info 

Viewer

GIS DMS



CDV VIEWER | API

Real Time Sync & Persistence

APP DEVELOPER

END USERDATA ENGINEER

Integraal
Assetbeeld

Data
Quality

https://www.google.nl/imgres?imgurl=https%3A%2F%2Fs3-us-west-2.amazonaws.com%2Fassets.blog.serverless.com%2Fgraphql.jpeg&imgrefurl=https%3A%2F%2Fserverless.com%2Fblog%2Fefficient-apis-graphql-serverless%2F&docid=Yc-FZTyJll1PfM&tbnid=2_vXabxjzHt9iM%3A&vet=10ahUKEwjCyY6-n7zkAhVC3aQKHRN5CwIQMwiFASgNMA0..i&w=600&h=600&bih=663&biw=1477&q=graphql&ved=0ahUKEwjCyY6-n7zkAhVC3aQKHRN5CwIQMwiFASgNMA0&iact=mrc&uact=8
https://www.google.nl/imgres?imgurl=https%3A%2F%2Fres.cloudinary.com%2Fpracticaldev%2Fimage%2Ffetch%2Fs--DEO88yM9--%2Fc_imagga_scale%2Cf_auto%2Cfl_progressive%2Ch_500%2Cq_auto%2Cw_1000%2Fhttps%3A%2F%2Fdreamix.eu%2Fblog%2Fwp-content%2Fuploads%2F2017%2F11%2Fcryptocurrencies1.png&imgrefurl=https%3A%2F%2Fdev.to%2Fogfris%2Fadvices-for-building-a-rest-api-51no%2Fcomments&docid=ofHqLkukGAUZfM&tbnid=eMmyPbJYVZksNM%3A&vet=10ahUKEwis4bKko7zkAhWGepoKHWOWD9kQMwhuKAcwBw..i&w=1000&h=500&bih=663&biw=1477&q=rest%20logo&ved=0ahUKEwis4bKko7zkAhWGepoKHWOWD9kQMwhuKAcwBw&iact=mrc&uact=8


CDV

Object 
Type 
Library

VIEWER | API

Real Time Sync & Persistence

APP DEVELOPER

END USERDATA ENGINEER

Data
Quality

Integraal
Assetbeeld

DATA SHAPES (SHACL)

https://www.google.nl/imgres?imgurl=https%3A%2F%2Fs3-us-west-2.amazonaws.com%2Fassets.blog.serverless.com%2Fgraphql.jpeg&imgrefurl=https%3A%2F%2Fserverless.com%2Fblog%2Fefficient-apis-graphql-serverless%2F&docid=Yc-FZTyJll1PfM&tbnid=2_vXabxjzHt9iM%3A&vet=10ahUKEwjCyY6-n7zkAhVC3aQKHRN5CwIQMwiFASgNMA0..i&w=600&h=600&bih=663&biw=1477&q=graphql&ved=0ahUKEwjCyY6-n7zkAhVC3aQKHRN5CwIQMwiFASgNMA0&iact=mrc&uact=8
https://www.google.nl/imgres?imgurl=https%3A%2F%2Fres.cloudinary.com%2Fpracticaldev%2Fimage%2Ffetch%2Fs--DEO88yM9--%2Fc_imagga_scale%2Cf_auto%2Cfl_progressive%2Ch_500%2Cq_auto%2Cw_1000%2Fhttps%3A%2F%2Fdreamix.eu%2Fblog%2Fwp-content%2Fuploads%2F2017%2F11%2Fcryptocurrencies1.png&imgrefurl=https%3A%2F%2Fdev.to%2Fogfris%2Fadvices-for-building-a-rest-api-51no%2Fcomments&docid=ofHqLkukGAUZfM&tbnid=eMmyPbJYVZksNM%3A&vet=10ahUKEwis4bKko7zkAhWGepoKHWOWD9kQMwhuKAcwBw..i&w=1000&h=500&bih=663&biw=1477&q=rest%20logo&ved=0ahUKEwis4bKko7zkAhWGepoKHWOWD9kQMwhuKAcwBw&iact=mrc&uact=8


Linking 
Rule Set

CDVMAIN
CONTR-
ACTOR

Object 
Type 
Library

VIEWER | API

Real Time Sync & Persistence

CONVERSION 

ENGINE
SHACL Rules

APP DEVELOPER

END USERDATA ENGINEER

Data
Quality

Integraal
Assetbeeld

DATA SHAPES (SHACL)

https://www.google.nl/imgres?imgurl=https%3A%2F%2Fs3-us-west-2.amazonaws.com%2Fassets.blog.serverless.com%2Fgraphql.jpeg&imgrefurl=https%3A%2F%2Fserverless.com%2Fblog%2Fefficient-apis-graphql-serverless%2F&docid=Yc-FZTyJll1PfM&tbnid=2_vXabxjzHt9iM%3A&vet=10ahUKEwjCyY6-n7zkAhVC3aQKHRN5CwIQMwiFASgNMA0..i&w=600&h=600&bih=663&biw=1477&q=graphql&ved=0ahUKEwjCyY6-n7zkAhVC3aQKHRN5CwIQMwiFASgNMA0&iact=mrc&uact=8
https://www.google.nl/imgres?imgurl=https%3A%2F%2Fres.cloudinary.com%2Fpracticaldev%2Fimage%2Ffetch%2Fs--DEO88yM9--%2Fc_imagga_scale%2Cf_auto%2Cfl_progressive%2Ch_500%2Cq_auto%2Cw_1000%2Fhttps%3A%2F%2Fdreamix.eu%2Fblog%2Fwp-content%2Fuploads%2F2017%2F11%2Fcryptocurrencies1.png&imgrefurl=https%3A%2F%2Fdev.to%2Fogfris%2Fadvices-for-building-a-rest-api-51no%2Fcomments&docid=ofHqLkukGAUZfM&tbnid=eMmyPbJYVZksNM%3A&vet=10ahUKEwis4bKko7zkAhWGepoKHWOWD9kQMwhuKAcwBw..i&w=1000&h=500&bih=663&biw=1477&q=rest%20logo&ved=0ahUKEwis4bKko7zkAhWGepoKHWOWD9kQMwhuKAcwBw&iact=mrc&uact=8


Doorontwikkeling
>Projectdata (data drops, planning)

>Financiële data (cost management)

>Meerjarige conditiedata

>Eventdata (sensoren, IoT)

>Incidenten

>Locatiehiërarchie

>Functieinformatie



TOEKOMST-
BEELD

DATA-DRIVEN PLANNING
HERHAALBARE OPLOSSING



>Integrated data platform
FAIR principles

Relevant standards

>State of the art analytics
Specific algorithms

Operational, tactical, 
strategic

XAM | ASSET MANAGER



STANDARD CONNECTOR

XAM | ASSET MANAGER

XAM-MAP

MACOMI ANALYTICS 
PLATFORM

OPERATIONS SUPPORT

TACTICAL PLANNING

STRATEGIC PLANNING

DOWNSTREAM SYSTEMS

DATA QUALITY

360 DEGREE ASSET VIEW

XAM-ADH
FAIR ASSET DATA HUB



XAM-MAP | MACOMI ANALYTICS PLATFORM

OPERATIONS SUPPORT

TACTICAL PLANNING

STRATEGIC PLANNING

PREDICTIVE MAINTENANCE

Interactive dashboards

Genetic optimization Multi-agent simulation

Machine learning

Scenario modelling



DANK!

Jan Voskuil

jan.voskuil@taxonic.com


